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[0 0 0 1 ] 
[0 0 0 2] 

t^So ttB#*©»^«#*4 k b p sa«©fif ^ h 

U-htff#ftt5*^i:tt, CELP (Code Excit 
ed Linear Prediction) ^li^^^^-Ot'fc 

30 [0 0 0 3] ^ftb&mcDo-ib, «#0>iE»f»-l§-£#«> 

stoat*, h/u»*«tcft^^n&a*osg» 

U 

[0 0 0 4] CELP^C^ltlj:, M. R. Schroeder 
and B. S.Atal, "Code Excited Linear Prediction (CE 
40 LP) :High Quality Speech at Very Low Bit Rates" , 
Proc. ICASSP, pp. 937-940, 1985 ^SXXf- W. S. Kleijin, D. 
J. Krasinski et al. "Improved Speech Quality and Ef 
ficient Vector Quantization in SELP " , Proc. IC ASS 
P, pp. 155-158,1988 T*t£ L < htlX 1^3. 

[0 0 0 5 ] m 1 1 *fflWCELP*a©«ISS:RK 
-tZo A*«^4 0 0tC7U-A»ffit^*£jh,5*^ 
BtttLPC»«f« (i»^W»«f«5) 4 0 1t»«r* 
Ht'1^^7^/^ 4 0 2^7^H« 

5^ o3(ct>A^$n, i^f+#A**F«*^4ia*ti 
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[0 0 0 6] iJS»t«4 1 l^feStt^* hA- 

*tt#£j«:7-f />*4 0 2fclB»fM-fc LXAtiZtiZ 

^ h/U4 0 4l^tSB*A 5 M«4 1 orffffi* 

j&##[|g4 1 i3&»bai*six, #a«fc<7>^*i^wttt 

««:*JKLr, 4 1 2 3&>fc»2tf>K»'<* h 

/u^ra«lcLr«*Six5c *l*sj;tf*2<z> 
h/ufc^ix^Jx^^SJMM 1 3, 4 14T- 

SB»ff#l^ J; or jSJSi?**! 4 l lcort^JWrtffi 1 *? 

[0 0 0 7 ] err, Mfrtt$<£f&7<i^? 4 0 2£J: 
tf»M*fl-tf«4 0 314, -&J*flF^ft-&*5 J; rJ«A** 

sftfffl^bns. eoi&^icov^rMici^p^-rSo 

3*Lr*ii{liLfcflSlSl;^7-f^^«:ffl^fcBll 2£# 

[0008] Bi2 ©*^«F#ft;K«(cfc^r 14, A*; 

0 i (cA^£ix5 0 MI^7^;^5 0ili, 

4 i 1*5 J: MttfflF*^ l 2^ 
fcoMb^ h;KZ)jfB*li, FMM&4 l 0 £or»g 

>hfcfc5 J; 3l-fTfc*iS. 4 fr* 5 0 2 £ Lr 

14, a^#ttSrfT*p<c^7-f/u^3a5ffl^6>ix5 0 
[0 0 0 9 ] — I. A. Gerson and M. A. Jasiuk:Techni 
ques for improving the performance of CELP type sp 
eech coders, IEEE Proc. ICASSP91, pp. 205-208 fC, 

^^^^rt^o Hi 3f4*co-*l*Mr*> 

^ 6 0 23&^&SJW8I:^7-f ^^r*>So 

[0010] 6 0 1 14, A^? s 1 

Fflf^L P C»«ftC J: or** ¥>tlfcL P CffiSa i 

H5:i:iaoT, ii 4 (c^-f J: 5 <dx 
bfr (EAT, Jlff*^ h;u£^5) £A*#F» 
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^yM^7^^6 0i^ei»w (2) (4, 

[0011] 

l-A Cz/«> 

W(z) = (1) 

l-A (z/jS> 

P 

A <z) = S a, z _I (2) 
/0 i-1 1 

[0012] crrottSt^SJg^S-fr^SrMS-fSse 
*r*9, niftWtcR^bixSo Aiftftitir, a 
= 0. 7~o. 9 3a««bnSo pi47-f/^<D&*r*> 

9, HK£(4P= 1 OtcR^ix*. 
[0 0 13] \£y^%^7^i^^ 6 0 2 14, A**^ft 

#o»«fr#*feixfctrs'^^7^--^{cs<5^r7^ 

1-S«#Sr+S. C(Ofci£§8&C (z) (4, **r**$ 

[0014] 
[*2] 

C (z) = l-ecz~ D (3) 

[0015] -er, ci4t°^^^><>', Dtttry^ja 

JHr*>!3, e (4**«»©*^^S:«»+S«*r*fc 
£0 ftS«*ffi*Lr, €=0. 4j&*JfH^ix5. * 

7^/i^o&$:i4i&i: Lri^6 0 
[0016] §12 ^t^«gfr*ii, SDSft^fti 

4 1 l*5J:rJ c *t : ff»#«4 1 2 3&>fe«S£ixfcJBnBK<^ 

*£*ifcy>f yco^f 5/^^*5 J: tPL PC»tFf^5 4 0 
1 r?# fenfc l p c«*#8F-iHfc,<7 * £ irto 

sri4, #^flF#ftsai:i^«o-&j5a7^^^, 
#«, *#flF#«^«tvy-f >»*«#fflfic**ir*3 
9, »*ftK«**fefiizs*ixr#fc»-9-{k^7^--^^ 

p^LP C«Sfc{cS<5V^r-&J*7 -f 0>g*H*z) s 

So 

[0 0 17] coj:5^CELP^5C(4, «IM[^#W 

J^Lr^S* eo^r5C(cJ:Si:, 8kbpsgt^)t' 
y h h t-fiff 4f f «:Btt 5 ^ i ^fi 5, Lfr 
L, CEL P^I4A^^ff^o^^^tr5^lc^ 

tc^tro*aS5g^, 13 A**F«*d«*»«-»# 
{kSixrw^t/^^-^^tiiAStiSir^ftiats 
5^ f 5P#«^*# < 4or L* 5 i:^5HJ8* ? *>So 
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WlCtt, &&<DCELF^TM2A;t)ffF{i#£2 0 m 
s ~4 Om s <0*£©7 -MC jfrfflLT^y^r 'J v 
7U'-A»ffi-rLPC»«ri-tixtcj:!3»bixfc 

tt, tftbt)4 Om s - 8 Oms 
[0 0 18] *«F«!Sjfc£<DSfS Afcfc^Taa 
P.BO*B£#;*#<fc3fc, ®ift:iL3-^ffB;iL = -/ < fc£ 

»*{fc#*a*a*Jh/c^5 0 ffFff*flsro*ia»5£*: 

7 Aft &«<*"*- 5 HP CffiW<Dfii£«aa*i*< 
B'l«-fr^S*r»1", «4Ht«l^»fcftS?l£ffF«#tf> 
[0 0 19] _B$<7>£ 5feft*^CE L P*^oB8JHS: 

ffF-^ h^S:£fifcU A£>ffFfi#£ hA£ 

SrlUBJ^ 7 ^ /u* fcil LTf# b ftfc"^ h /u;fi**/Mfc 
^^oiSlHSli, A*ffWt*fc:o^T#fcfc;h,fc 

[0 0 2 0] L)&>U ^©J:5fc»*flSfflflJ&>feLPC« 

7^/u^(Z>fi*«tt«r^3&^c*J»1-5j&^m«4:/i;«. 
+ CELP^r*li4kbpsg(T(7)t>hI/ 

*<tttia> b «*& * ix 5 L P C«JR {c J: o Tfiif 
»SixS*l»£fco-c^S)&*, ±IB©J:5(clpc«« 

[0 0 2 1 ] <**<7)CE L P*T*T(4, LPCi 

flsKStfft'h iftott S£ff F«#a>3I*a 5 */h £ 4 

[0 0 2 2 ] 

^CELP^tc^Sff^-g-^SSIKT-tt, it^h^ 
-h:fc«J;oqg;«tt£H5 5£ + 5i:. H3=ff)*<off«# 
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e 

fiii5£^*fiS;<Z>fci?>tC, £f£7^/i^££l^-f , LPC 
««©J:5feA*ff) & «^*' < * hy^»Sr»+^7 
^-^tfiSl4^*Si:t5i, ffifcTs> M"~ MStc 

[0 0 2 3 ] ##?UW;, ±.U<D®m&*M$:-tZ>tcmz. 

te£titzh<VX\ ffiKTyM'-K saatfcot, A" 
oSiffF £ S#F?f *^*ife 

[0 0 2 4 ] 

*^te^/&7^/i^£^-f IcStSMt^^ 

[0 0 2 5] -T4t3fe, #««{c«5*l<z>»Fff-8-ft 

#^<^ h^*ffl^TS4ff>*'<;5' bfr&S.l&'t'&bkh 
ft^fls^awAAffFft^SrBa^ h;^U, 
:^@g-<^ h/McaH-£S£ffF^ h/K0RS£* 
-fK*^ h/HSr£)*U h/i'&B**^ 

ttS:^*-frfcfiaH*S:*-r S*«a^7 tcii L 
[0 0 2 6 ] ;:©ffF«*{l^ft£*fT+5fc«> 

[0 0 2 7 ] MP^iCiSl 2 Off J&»-£*fc#Sfctt, ff 
5^ Fft-S-Oft-i-^fc^Oiaft^^^ h^&ftttLfc 
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fc-tZ-f >y*y? x*ftW£'*7*-9 t IT tti^-f 5 
[0 0 2 8] C<Z>*^»#fk*ifeS:ISfT-r5fc* 

Fft-e-SriS^^ hy^tr, :o|g^ h/Kc^-f 
fc, iOl^WSRS^^ b/mMt'hbtt&ft^l? h 

[0 0 2 9] z<0£itzmj&\z£ 5, «§^fcJ;S£{& 
try hu- h :fc J; tM6»S£&*« Loo, «£«F*>iPa 

12, flF-JHfc'*7 IT L PC«t»*fiiS+ 

CELP**0»«, LPC«*tt*FS#^«offljH 
<£>*B!NJ£& 9 |»< fcfctcffl^ <b*iT ^fctf, *«Sfrt: 

£L, LPC««SrfiiSL*^«ja:i:Lr^-& 0 C*>J: 

[0030] ^ir, **w«c*3^rtt, ia«**«*<k 

^laot^^^ h/HMB£ffoT^5. lot, 
h 7 a o&aHc&Sfc'* 7 * — ^ LfciMc 
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[0 0 3 1 ] £fblc, ^WTIiA^W^W-S-SrBa^ 
JMW^/i'* ©tegfclfi L, fi*tftt£*ifcR*&* 

#■^t*nr^fcLPc«**^^K?g"e«F■g^«o»**: 

[0 0 3 2 ] 

tf^r»#{k3S«li, /<y7rl0l, LPC»ff*10 
3 , 10 5, MV6&h>74 

*«109, »l-*3ro»*Klll, 112, 11 
3, y-f >SJMil 14, 115, j&D**l 1 6*5j;t/ 

[0 0 3 3 ] A*«B-1 0 O^^A^Fff-tiS, 
y 77 1 0 1 tC-P#g*t£jfx6o LPC»ff»10 3 
13, 7 7 l 0 l S:^ It AAtMt© L P C»«r 

o^^<^ h/ufi»S:»+^7p<-^t?*>SLPC««rSr 
ttJ^-r-So KK8l0 5tt, /^77 1 0 1 ^btii^^ 
ixSAAtfPfS-S'SrSa^^ h/H 0 3 t Ur, 

«^<^ h/n o sa^fli^Ffi*^ h/n 04^ 

L^l#, Wfetfr?*^* 1 0 7(^^^ h/H 0 6 

^ £fct5;*7-f 5 a H^S^7>r^^ 10 711 R^-<^ 

10 6{C#LT, LPC»*f«Si 0 3t?#6>tlfcLPC 

^-<^ h/H 0 8 1 0 9 + ft 

l-S3^Hl 1 1, 112, 1 1 3tCOt^T#-S§- 
hyKZ>S*«:ff 5- ^f^i^^tl l 7 1*, *?■»§• 

(Biii, ii2, i i 3icot^r«*snfc»#'<^ 
*ft%fc'*7*-9t irttiM^i i 8ictii^-rs 0 

[0 0 3 4 ] * 1*5*0^2 05fl#«l 1 1, 1121* 

ffl«fflB8**ix^ix*OI»<fc*o»-B-«'t > *>!3, ^3 
^«F#tll 1 3ttfflF-g"<^ bMz&z.&r'f is&ttfc 
-T6±^ft^mxh6 0 

[0035] Bltll 2$ritg Lt^6 «t 5t-, * 

«^)CE L P^^«FflF^K«i:tt*^ 
50 oTt^o 
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[0 0 3 6 ] &f-, (gj 2 C/Tt7 n-^-y- hfcffl^T 

i"S. Si", T-f ^^/Hbdixfc^irFfJ-ii-SrAAiB 

ntcj>»ILT, /^7ri0ilcix.6 Ur^ysi 
0 1) . fttc, /^7rio l&^LTAa^FW**: 
7^MT-LPC*Wl o 2«cA*urj»« J fi»i 
»«r (lpcm) *m\ A**]***©*'** 

SM^7^^atLPC«ai (1-1, 

p) S (^7^S102) . :WLPC 

Mrl4, ffi*oCELP*^:oj:5(CLPC«**fii3l 

i-5fc^t><OT-|4&< , MUftl^-f^ 1 0 7X<D 
JKN*^ h;KZ>fi»£, IMJfi^-f /I'* 1 0 7tC7> 

^ h^»B^»«tt*#*i"5fc«>«cffb*iSa 

*S, LPC»«f*ff5»tttft57^*l4, #*fl5 

[0 0 3 7 ] Z<D&?{ZLPC&%C*%Pn^mW:fr 

b^tt-S-fk^fiiSi-s^S^jfcv^fc*, flF-g-rtsfcfT? 

(20~40ms) <i: 9 M < T £ < , Wili 

5-10msW^. LPC^&i4& 
j£Lfci^"C*>5a»6>, 7^^f?rI<irt)»o 

tffl^Si^3flSt#5. ipLt^^biitLPCM 
iilil^7>r;^i0 7(c4x.bii, &i$©J;9icil& 

sa^-f i o 7<z>fiai8isw (z) ^Rssns 

(^7^S 103) o 

[0 0 3 8] fcfc, 7U~J*miLX~Xtl%Pm j 2r<n>'&% 
ik^m^ftOo f? l 0 9tc 

iotf 1 ~m3^^-§-i^l 1 1 , 112, 113*8 

a?i-sai^.*/h©ffi«r-j«*«*u, ^©-f 
^*»#JiJlcK*LfcJi-C^^f L ^U'^1M l 7tcj: t) 
£filtrf £^£T-fTfcix5 (*r ^^S l 0 4~S l 0 
5) . *H»««^#^«F*{bS«tt, W(t*«)j»o 
TL^if (41 BS) «r*^ofl«|ja» (tfy^) tcg^5<^ 

K£tfTI»;feU TilftttSrfflllii-So Siofftdil 
lttft«offiB8*»*+Sfc«){c, S208»«ii2 

i4ffl«©fflH*i»*i-sfc»^^n*nffl^6)ns. * 

3<Z5«F*«1 1 3tt«l , »2(?5«F*«1 1 1, 112 

©t)wr-*?5o fi©»*Ki i oo«*4aa^o^r 
&siticft&*>, ^fiii^7^Hio7 

^fiii||*W (z) fc&^fc»oTR3Si-5. 
[0 0 3 9 ] 
It3] 
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1-A (z/a) 1 

W (a) = X (4) 

l-A(z/0) P (z) 



1-A (2/d) 
p (z) = ( 5 ) 

1-A Cz/y) 



A (z) = S a, z" 1 (6) 
i = l 1 

10 [0 0 4 0] HT, P (z) I4&&CD7K* h7^y^ 

(tv/^yh?li7^^) *>£^ 
14 mic tr y 7 ^ /u<^««»lffl 7 ^gf 

[0 0 4 1 ] ~<OX o {C, << 1 0 7£>fe 

itIWftw (z) ^ (D (:^lfc^(7)iil^7>f 

^*0>fiii#tt (5C (4) ©#32*111) h7 

^^^©eaBa»<o»»tt (4) <D^m%zm x 

<D*;<? h^*«fc*<&#* h7>f^i?tPaitcttHi-S 
^i:#T-£5 0 a, jS, 7, 6l4&^»f^&£^£$j 

aty&O. 7-0. 9, i: 6 ^ 0 . 5t?*>5« 
[0 0 4 2] »1 £>«F**1 1 1 14, »CELP^ 

f0 frSSi-s^tcffl^fcft, i iiw*jtt 

$*i5flF#"<^ h/ue (n) 14, **T?a* tuS J: 5 
il^o#^^Fff^-*7U"^^^ l ?tbi-^^^J: 9 
30 ffr*£jh,5. 
[0 0 4 3] 

e (n) = e (n-L) , n = 1 , N (7) 

li47?\ Ni47u-A^r-^5o 

» 1 0 9 14, *-f * 1 111 co^^^rfT 5o * 

1 1 i i©jfB*tt«*©afS'ff*«©«*^ra 

«tc, 1 0 9C^ri«^ h/H 0 2 

i:*?*^^ h/i^e £1082^7^^ 10 7 Icil-fr t 

^x?ft>tiz* 7^14, sm^v7 p ^s^(4/j^^>'7 p 

[0 0 4 4 ] ff-li-*l*R*« 1 0 9 14* 2 <7>#-§rifti 

112cO^^*fT^o CCT)^, ^f®S^10 5T'@ 
^-<^ h;n o 2frbmi<nW%mi 1 l(Z>ff-S"<^ h 

/^BKLTjffcftSB^^ h/u*»So -tur, Si 
coflF#«l l KOSgsRtPflWclW^^ h/H 0 2ic^f 

i"5» 2 1 1 2<7)^#-<^ hyK7Jfi^<+#S 

(»*) t««r*f 2^^ii i 2oj^^*n 
p. i-fth>t>, *2<o»*«i i 2 3&*p?y>r^*»»i 
i 4*5^otoS^i i esr^tra^^ixfcff-g-^^ h 

5^ ;H 0 4 © I l^n /H 0 2 l:W 5RS«:*»« 1 
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0 5-eK*fr§"<* h>n o 6 t ItW, ^<z>K*ft 

h;no6 £M52^7 l o 7 tea LT*# 

2j5»b»fR1-S B :oS2^il 1 20$5fctt, C 
ELP*«:(c*5«tSJt*«9#«oai§Ri:ra«t?*>S ft r 

[0 0 4 5] &tc, 1 0 9 I4» 3 (Oft^m 

1 1 3<7>&?£&fT5o * 3 1 131*, *1, * 
2©»t«lU, 1 1 2tC«*ft*jftfc»#^ h/MC 

5. »3fl>«F*«l 1 S^fcOftSfcflF*^ h/nz>R 
Hi , *2 0flF#«l 1 1, 112A*b*!9Ui$ 
tlt^^ h/Hcy-fyiS^l 14, U5T^ 

Fffi-g-^ h/H 04Oii^ h/n o 2ic>^-ras 

[0 0 4 6] 1 09l^,.f 1-f 3^ 

dlll, 112, 1 1 3!&>k«SfLfcflF#'<* ^MC 

6 0 v^f-^u^f-i l 713, A*£*ifc3o*?>f ^t* 
y ? * Sr»*?iJ{c3E« tr U 8F#flS'< 7 ;* 
t LTEti*«* 118 6 0 W*iB^ 1 1 8 Kfctt 

[0 0 4 7 ] ftftJC, »-g-«H§Sfffll 0 9-?#fckixfc 

f h *2 <D8F#«i ii, i i 2^^vf^^^t:^ 

&bftfcm3<D#-§-(!ll 1 3^>r^^l:^t6 

y>rymy*j£aii4, 1 1 stcj; ami^n*: 

JD»»l l 6fW^ti6: £tcj; fPW4*^fS* 

«l l l<ort$d«H*T$nsc:i:JcJ; D, AAJH-T-l 0 
0 ^(7> & O 7 f - A oo *Ffi A * tcflt x. 6 . 
[0 0 4 8] &tc, BSfcfcllLTBl^Fff^flsS 

t201, Sl^S308**211, 2 12, 2 1 
3, W^i»«2 14, 2 15*5 < t(J ! »^2l6^ 
JSl-*3(7)fftH2 1 1, 212, 2 1 3 tC 

i*, -tix^na i^i-S3 ill, ii 
2, 1 1 ziztethztix^ 

[0 0 4 9 ] A*«HF-2 0 OKI*. B 1 fc^ LfcffFW 
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/^^-^l^-r^/^^7 p U^^2 0 ilcA***i, Bl 
^(Dft^mi i l, 112, l l 3t::o^Tj8*Lfcf? 

W^ifS2 11, 2 12, 2 1 3l:M^6, m 
(CJ: 0«F-e-«2 1 1, 2 12, 2 1 3 ff*«l 
11, 112, 1 1 3 d^fe^RS^nfcW-gr^^ h^£P 

[0 0 5 0] JBl, 2 <7>«F-S-« 2 1 1, 2 12^6»S 
«3 fflSiXfc h/H*, V*»«2 1 4, 21 

70 30^i2 1 3v6>b<7>#-£*^ h^t*^S 

^sy^v^subtifcft, ^jd^^2 1 6xmnzti% 
^(aor, s^tf^w-g-^^ h/^a*«g-?2 1 7 

«fc!3fcb*£ixSo SitfJ^fa*^ 
TSi^i2 l i<7>rtS#H*Six*£ 

[0051] &&<t>ce l p^Km^<^p^im 

ic * o rfcM#tt#ft S $ ixS y jfr? {c«ft«# 
[0 0 5 2] ^ixtcttL, *SSlfe»1»"ettBUc^Lfc 

[0053] (%2<r>mmm a 41*, *««©*2 

(4, *2<7)«F-§-«l 1 2(C**fi*tLfc»#^<^ h^m<D 

ftB8**l3»<fc«>(-^«y*l 2 l*:Rtt, 

*1 2 l£SMt-£f::#0®4 0##-ii>§i 2 2&i6JQL 

[0 0 5 4 ] B5I4, 2 i(Z>*#Wft*a«i: 

ItMASfM^M^t^P 9?mXhZ>o Z.<D 
40 ^ffl«(4l h/^OiiM&fT}^ h^ilffi*3 0 
1, 3 0 2 t , tT?lJ^^^3 0 3, 3 0 4, 3 0 5*5 J; 
vaDW*3 0 6lCj:i?*J«$il, fl©ff«*»8 3 0 
3 {ctt^ag* 12 1 (DAt)^? h ;i^^a* * ix, * 2 © 
fTW*»*3 0 4ICI4 l«g<7>^ h^iiS«3 0 10) 
tij*?^ h/^A^^ix, » 3 (7>fT?>J*»* 3 0 5(CI4 
2^g(7>-<^ h^iiffi*3 0 Ztnmti^ h/utfA** 
tx6 0 tit, ff^J***3 0 3, 3 0 4, 3 0 5OHJ 
*-<^ h^A«JD»»3 0 6 XM&£tl, f««12 1W 

5^ [0 0 5 5 ] ^oT, ^SJ§i 121 OA^I^^ h^*5«t 
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Xfmtl^? h^£X, Ytl, ^"111^3 0 3, 3 0 
4, 3 0 5l:^^t#^^A*^^ bMz.mtZ>&Mft 
?IJ&A0, Al, A2b&<£, f«12 1(7)i^ 
Yn=A0*Xn+Al *Xn 
X n- 1 12 X n&l h/i^SSS Lfc^ V 
Xn-2i*Xn - l£l<<^ h/u#3tt Lfc^ h 
fl**fr?UA0, Al, A2l^^*0Wm 

KJ:!?#a?>fc*u ®4o£F^*ii 2 2 (cft-JHfc^ h;u 
[0 0 5 7 ] £TF, *S6*»fflO»^*SI 1 fiOH»»« 

«F-s-«a*«s 119 tc*5^r» i 1 1 1 v>mm 

[0 0 5 8 ] Sclc, flffHRSISBl l 9tc£6f|2<7># 
^ h/uSr^W*! 2 l tcA^J LT^M^ h^**J* 
SastfA/hfcfcSflF*'** h^S:»2©fitlll l 2^ 

»fT?UA0, Al, A2*ffl^t\ 5t (8) {C&oTff 

js£*i*. »2©flF*ii!ii 1 2<omm\t, * 4 

6* ^ot, *2<D«F-g-«l 1 2 £*4 1 2 2 

[0 0 5 9 ] 1S.it . *»lt'l^l^3^i 
111, 112, 1 1 3t£j&n:iT«4<D»-§'«l 2 2# 

f l~f4(Z)S^il 11, 112, 113, 12 2^ 

Zti&#-£fc'*5*-*£ Lrffi*iH^l 2 7 J: ^ffi^J 

[0 0 6 0 ] H6f4, H4© : ffF»-g-ft:S«(-*l-JES+5 

Lxn2<D&%m2 i 2(ctttt$n&»-ii"<^ h/urn© 

ffiHS:»!3»<fc«>«- J fa9il2 2 l&Rtt, mCH*^ 
£F^fi§£ Ltf4^^i2 2 2 SriaiOLfc^ffcSo 

^ws 2 2 1 taw ^fbsert*)^ so* 12U i^«t**> 

[0 0 6 1 ] AM^20 0l:tt, §4i:^lt^ 

^7/^l^fyi/H2 l 0tcA*£ft, BI4 
tofftdlll, 112, 113, i2it:o^t8 
*LfcflF-*§"<? h/H:Mt^4ow^fyfj'^W 
ll$ix/c^, flF**2 1 1 , 2 1 2, 2 1 3, 2 2 2IC 
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[0 0 5 6 ] 

■l+A2*Xn-2 (8) 

WKSSnSo mtCj:f3flF-&«2 1 1, 2 12, 2 1 
3, 2 2 2i»t)tt, SWlll, 112, 113, 1 

StJfctiSJtS. *1<Z)»#«2 1 lfrhtoftilrtjr h/u 
12, y^V*»«2 1 4tCj:«3jB30«F#«2 1 3A*b 

^2 1 6tcA^£it6o ?g2<7>#^ifti2 1 275^bO^F-§- 
it^? h/Hi^S0S2 2 IdAAStU ^$0^ h/i-;6v 
ro^SK^ h/H*JQ3M§2 1 6tCA£l£ 
*U ?<< ^»**2 1 4T-y^f >#*Cfcftfc«l<7>ffiF 
*«2 l l^fj^fft^^ h/u^JD**ix5-4:tcJ: 

0 , Ffi-^ffl**!* 2 l 7 J: D ffi*? £H5o 
[0 0 6 2 ] (f 3^SSlt**) mi*5J:U ? m2^^ 

»»r-ii, m&Mfr? <i fr* i o 7ogi£|p3$:&#;* h 
[0 0 6 3] a 7 14, :o«(:S<s<f3^iW 

7"y 7^fA^ 1 3 OSrRitfcr £ H«lL^7>f /u^ 

1 3 7<Dfemm%z£Xx h7-f;^o»|ttt4ft^J; 

50 [0 0 6 4 ] jfctc, H8C^t7B- + — hfcffl^T 

BB(c#8i|L-t\ /^77l0ll:ti5 Uf^S2 
01) . &tC, /^77 2 0 1^ irA*tWt* 
7^lttt'LPCMSll 0 2fcA*LTi»«^S| 
»«f (LPCM) *m\ A**^**©*^* h/u 
SM^'^-nULPCMai (1 = 1, 
p) ftW-W-f 5 (^7^5 2 0 2) o rtOLPC 
^ Mli, «OCELP^J:?{CLPC«^ 
■f %tz#)<D ti7>Ttt*< , ^1)7^^13 0^^^ 

TI4, aaffil8te*ifja*a©*"«fe«:ffl^5^i:dst?$ 

^ 1 3 7«C^x.fetl, ^D7^^13 0(O»|P 
re ( z ) t «m^7 ^H13 7 (DfiaiflftW ( z ) 
3ft«K3e*iX<5 (^7^5 2 0 3, S 2 0 4) 0 
[0 0 6 5] ft{C, 7 U-A^iT-A^^Fff ^<7>^# 

50 ft:oM3l£ff5o »#^teai4, flF*«8§*« 1 0 9 (c 
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<fcoT»l-«3<0#*«l 1 1, 112, U3*rS 

#JtfM-5c£T-fTfc*t£ (^r^S 2 0 5~S20 

6) . 

[0066] ^SSftfl^li^^ff «* 
o^oft^tf: (*1H) St^^JSMjS^ (t 9 ^^) teg 

w*iHtw»ttr»*L, /L^tt^jS^-r^o f iow 

til 1 K***l<z>ffiB8*l«*1-5fc«>(c, J&2<7>#-§-ifci 
1 1 2ttMMo^*m&1r%tzfr\^ti?ti%^b1ri 
S 0 S 3 OiRF-g-iK 1 1 3 ft* 1 , S2 111, 
1 1 2j&>fcffl#£jh,5»-i§-'<* h/H7>y^^*»#^+ 

[0 0 6 7 ] Hi <7>^?-g-« 111 OjS3?&3ltCO^TR 

w-rs. mmiz.ft&h, sr^y 1 3 o^si 

iHJSPre(z) ^«U8S^7 >f /U^ 1 0 7 <Dfi«l8*W 

(z) tfcsttcftoTRjei-*. 

[0 0 6 8 ] 
l&4] 

l-ACz/5) 

Pre (2) = (9) 

1-A (z/7) 

1-A iz/a) 
W (z) = (10) 

i-A iz/e) 
p 

A (z) = S a. z 1 (1 1) 

i = l 1 

[0 0 6 9 ] ::r% v , 5 i**^ h;^ioS^^ 

*ft««^li, J$U8S^7^* l 3 7^fillfw 
(z) li^: (i) ic^L^^oe^a^y-f^^ofi 

^7^/1^ I3 7(a D***^ h/^A^Fff^ 

f-O*^ h;u*:tt*(7)33?^ h 7 -< ;^ ? k V 7 

*f /u* 1 3 Olc«t 0»H+5Ci:d5rt So 
[0 0 7 0 ] f 10f?^Il 1 1 tt, »CELP^ 

mz#\i&mi&ft%»tm»\z9F<omM!&# (try 

SftSflF*^ h^e (n) tt, 5t (7) Ic^LfcJ: 5 
[0 0 7 1 ] 10911 £T « 1 

l l i<nmm*fio 0 Si^fii l iwg»i«* 
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-f/u* 1 0 7tc5i-r^4(-J:or»fen5ai**/hi: + 

[0 0 7 2 ] #fC, ft-g-tgffifftffi 1 0 9 I** 2 0##H 
112«^lT?o r<z>»-fr, tf«*«10 5t'g 
h/H 0 2^b»l<Z>»-g-tll 1 1 ^ h 

LTJlPrfcJiBW^^ h^£#S 0 LT, Si 
<d«f#«i l l rafllfciSI'^ h;H0 2l:^ 

-f SH2<7>#^(&Il 1 2©^#^<^ h/KZ)J[^tt*Si 
10 Mt'H£<o&mv9S 2 l l 2 co&^&ff 

9o -f-fcfefe, f2^Hl 1 2^b^ylSfl 

I 4&J~U^Qg3f 1 l-6ar^LrmA*tifc».-S-^^..h 

o 5t*BSflt^^ hyno6i ITW, 

■S"<^ h/H 0 6 £$§$2^7^/1^ 10 7 (CiILT# 

2t^hm^-th a z.(o%2(Dn^mii 2<Dmmt, c 

#2©ff*«l 1 2 0R*Ofci&<Z>*#fi*fii| 
[0 0 7 3 ] ft#«8i3t*|S 1 0 9 \m 3 O^F^iH 

I I zvmm&'noo f3©»«i 1 3(4, f u » 

2fl)8t(Hll, 1 1 2^»»Stifc«F-g"<^ h/Kc 

So * 3 1 1 Sj^feO^fcflF-g-^ h/K7>« 

Ktt, SRI , *2<DJRF#*|l 1 1, 1 1 2^b%<9 ttj* 
ftfc«F-§"<* h^icy-O^*! 1 4, 115W 

l^ff h/H 0 4<OU9k^ h;H 0 2 

(K*) Sr*/Mfc+S«J6T, JS*a<o*tfetcJ; 

[0 0 7 4 ] ^^il^^tl5 1 0 9 14, * 1 3 <Dft-% 
Hill, 112, 1 1 Sfco^TRsRLfcflF*^ h 
/Kc^t^-i'yf^^^fT'u^ti 1 7(Cft 
**rSo vyu^7 p l^^1M 1 7t?tt, A^^^fc3oO 

i 8tcw^-rs 0 tti^?^ 

icfii^^tiSo 
[0 0 7 5 ] *«tC, 1 0 9 X-##> htlit 

Si, S2 o ill, ii2^yfs/^(^ 

^fetlfc* 3 1 13(D^ >x y^^ic^JCS+S 

^^y^y*»«li4, 1 1 5 1c: J: OSCfcftfc 

ft, *d#$£i i 6T-*ag£nsc£tcj;i9W£i^{f^ 
^ h/M*#«>k*i, cix^s^^r*i<7)»#«i i 
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[0 0 7 6 ] (f4P)gWl) H 1 0 14, *%m<0% 

LfcSK l o**»tto*?r«#«8Wctett 5 2oft8 2 

l6«)aAffi|ic, LPC4>«f«2 3 i*5J;t;#^ h7-f 
2 3 2*i6;(lDLfc*ja£fcoT^6, LPC»#r3fi 
2 3 114, Utff)»«*«rLPC»«rLtLPC«ll:fc 
h7^/^ 2 3 214, LPC«HS<5^ 

tt^StCJESCr, ^f^l/^t2 0lk«l©8 
'ft , £ <75 K*y ^*«ldS<5^TfiaB8»)fl*R5e 

[0 0 7 7 ] rcr% Hi^tfcSSi^Seffi^lB^* 
^#*{t:Ke(c*5i^ri4, SUM* 7^/^ i o 7^>G 

fiffefir^s. tot, Hi o<0*wt*{fcRSrttf># 
^h7^;^ 2 3 2{c^5^ri4, 4>ft< 4: t>*^ 

[0 0 7 8 ] ft*3, HOl:*3^rLPC&ff«2 3 1 
fcR**U ^ h7^M 2 3 2 h^SIISrB 

[0 0 7 9 ] 

[*!fi<o#i£l «±R8LfcJ; #38E lentil** 

a^£&<t*£, ^ftf£tf#^<7>fca6co/<s/ 77 y ^ 
[0 0 8 0 ] X* \*y j ;i>?<r>mm<n o%**<t 

As Sfcf4^-§- j fb^^ii>i7 p y 7-r ^^m-ot^^^ h 
/t^P£tT?r£{cJ: 9, fit's/ h hT-*6#fc# 
»##?>jIxS. L^t>, tf^ffcttlfc^Tlitf* h7^ 

»*#&]«£ ft*. 

[0 0 8 1 ] SfcM, ^fcBW'** bfrbL 
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Stiff 5 £ irlcj: 5 , bfr&&&&'f'* 1 7 ;* 
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^1*7" p y ^1 
[18] JS3©ll*»l»(C«5»F»*ftS«^»-S-ft 

^ [19] »3^*»»iB(-«s«Fa#{bK«^«ja* 

[110] 14 O^Wll^Sf fhglWM 

[in] tt*<D*F» ^sa^dtsr^-r^o v t 

i 

in 2] t**wtt^*^»#^8«<7>*ja**-ryn 

[n 3] ii 2^co^e^7^^^co«^^^-r7 r 

^ [ii4] h/^jso^&^+a^ 
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